Abstract
Introduction
Human prostatic carcinomas (PCs) are graded by pathologists using the Gleason system (Gleason, 1966) , which remains one of the most powerful prognostic indicators in PC (Humphrey, 2004; Young et al., 2000) . An important feature of the Gleason grading is that it does not rely on detailed assessment of nuclear morphology, but it assigns numerical grades (1) (2) (3) (4) (5) based upon the architectural patterns of the tumour that are best evaluated at low power magnification. Patterns 1, 2 and 3 represent tumours that most closely resemble normal prostate gland, and patterns 4 and 5 are tumours showing increasingly abnormal glandular architecture (Gleason, 1966) . A primary grade is then assigned to the most prevalent pattern, while the second most prevalent pattern is the secondary grade and the sum of these grades provides the overall Gleason score (GS). If there is only one pattern, its grade is simply doubled to reach the score (Gleason, 1966) .
PC has changed dramatically since the late 1960s from the clinical, diagnostic and therapeutic point of view. In the 1960s, serum prostate-specific antigen (PSA) had not yet been discovered and there was no screening for PC other than by digital rectal examination.
The method of obtaining prostate tissue was also different and radical prostatectomy relatively uncommon. New variants and patterns of PC have also been described since the original grading system. Finally, clinical outcomes have also changed over the past several decades (Shah and Zhuo, 2012) . Therefore in 2005, the International Society of Urological Pathology (ISUP) proposed a modified Gleason system in response to evolving clinical practice and understanding of prostate cancer pathology (Epstein et al., 2005) . In this modified system, certain patterns originally considered as Gleason pattern 3 are now graded as pattern 4 (e.g. ill-defined glands or cribriform glands with irregular borders). Prostatic cancers with a Gleason score of 2-4 (i.e. patterns 1 and 2 occurring either alone or in combination) should rarely, if ever, be diagnosed on needle biopsies. In practice, Gleason score starts from 3+3 = 6. In addition, the ISUP consensus also recommended that the cancer in the needle biopsy be graded with the most common Gleason pattern as the primary pattern and the highest scoring Gleason pattern as the secondary pattern, A primary and secondary grade was observed in 11 out of 45 samples, while a tertiary grade was observed in 6 out of 45 cases. In one case, the tertiary grade(solid, pattern 5) was upgraded to a secondary grade.
The most common primary grades were, in decreasing order of prevalence, cribriform with and one each as Gleason score 8, 7, and 6.
Gleason score in relation to the type of sample collection is summarised in Table 2 . The most common score observed in tissue collected during necropsy (65% of cases) and prostatectomy (50% of cases) was Score 10, while Score 8 in biopsy samples (30% of cases). The following morphologic subpatterns of Gleason pattern 5 were observed:
comedocarcinoma (papillary or cribriform), solid sheets, and signet ring.
Gleason pattern 5 subpatterns and its relation to distribution are summarized in Table 3 .
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Discussion
Prostate biopsy and histopathological assessment are the key steps in PC diagnosis in both humans and dogs and PC grading may be essential for an appropriate treatment decisionmaking also in the canine species, especially when used at an early stage.
In this study, we have demonstrated that canine prostatic carcinoma may show variable morphological features and Gleason-like growth patterns that would aid in the acceptance of the modified Gleason score as a grading system for histopathology obtained from prostate biopsy or radical prostatectomy (RP).
As in humans, in most canine PC more than one histological pattern is present and may be as assigned to a primary, secondary or tertiary grade.
In men, the presence of a tertiary grade is associated more frequently with Prostate Specific Antigen (PSA) recurrence, extraprostatic extension, surgical margin positivity, seminal vesicle infiltration and lymph node metastases (Delahunt et al., 2012). In our cases, the tertiary grade was observed in 6 cases and associated with the highest GS (GS10) in 4 out of 6. Therefore, the presence of a tertiary grade may be a marker of more aggressive disease, although the limited number of cases coupled with the lack of follow-up information hindered a correct prognostic assessment.
As expected due to the aggressive biological behaviour of canine PC, the most common GS reported in our study is 10 (5+5) and the highest GS was observed in metastasising PCs. In men, GS7 PC is the most commonly diagnosed cancer in both needle biopsy and RP specimen when using the modified Gleason grading system (Huang et al., 2014) . This not represents a true discrepancy since canine PC is similar to the late stage, androgenindependent human PC, which is usually associated with a GS 9 to 10. Men with Gleason score 9 to 10 on biopsy have a significantly worse prognosis than men with Gleason score 8 or less in terms of biochemical recurrence (Pierorazio et al., 2013) .
Regarding sample collection, the highest GS has been observed in necropsy or prostatectomy specimens, although for the prostatectomy follow-up, only a subset of all needle core cases was studied as only a minority of the patients had undergone radical 
